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Description 

Background of the Invention 

[0001] This invention relates to wireless communica- s 
tions systems such as cellular telephone systems, and 
more particularly to wireless communications systems 
with increased communication capacity. 
[0002] Wireless communications systems such as 
cellular telephone systems rely on a relatively small 
number of radio frequencies that are broadcast from rel- 
atively low-power transceivers so that the signals travel 
only a relatively short distance from the transceiver (e. 
g., approximately to the boundary of a cell having a ra- 
dius of one to three miles from the transceiver). The 
same radio frequencies can therefore be reused for oth- 
er messages in nearby cells without unacceptable inter- 
ference between the different messages on the same 
frequencies in different cells. However, because the 
number of radio frequencies allowed for this type of 
communication is limited by governmental regulation 
and other considerations, only a correspondingly limited 
number of cellular telephone calls can be supported in 
any given cell at any one time. In high usage areas this 
may prevent some calls from being completed and/or 
may force some callers to wait for service. This is obvi- 
ously undesirable. 

[0003] One possible approach to increasing the 
number of calls that can be simultaneously supported 
in an area is to reduce the size of the cells. This allows 
greater reuse of the available radio frequencies. For ex- 
ample, a conventional celt may be subdivided into a plu- 
rality of subcells, each having a transceiver of even low- 
er power than the conventional transceiver associated 
with a conventional cell. If a conventional cell is subdi- 
vided into four subcells, it is theoretically possible to 
support four times as many calls in the area of the orig- 
inal cell as could be supported If the cell were not sub- 
divided. 

[0004] A possible disincentive to subdividing cells is 
the expense of running high-grade, hard-wired commu- 
nications links such as optical fiber to all the new subcell 
transceiver locations. 

[0005] In view of the foregoing, it is an object of this 
invention to reduce the cost and difficulty of Increasing 
the capacity of wireless communications systems. 
[0006] It is a more particular object of the invention to 
provide wireless communications systems with subcells 
that do not have hard-wired connections to all the sub- 
cell transceiver locations. 

[0007] US patent No. 5 493 436 discloses a wireless 
communications apparatus according to the preamble 
of claim 1 . 

[0008] The apparatus of US patent No. 5 493 436 has 
a private branch exchange system (PBX) with a central 
transceiver that is contained within the same building as 
the PBX. An optical antenna may within the same build- 
ing as the PBX may be aimed at a temporary site, such 
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as a work site or a recreation site, to provide temporary 
communication to that site. 

[0009] EP-A-0 391 597 discloses a communications 
system in which transducers are connected with a base 
station by a network of optical fibres. The base station 
is also connected with micro-cells, again by optical fi- 
bres. 

[0010] These and other objects of the invention are 
accomplished in accordance with the principles of the 
invention by using point-to-point, substantially unguid- 
ed, free-space, optical communication between a cen- 
tral location in a wireless communications system cell 
and each of a plurality of subcell transceivers in that cell. 
For example, the central location may be the location of 
the pre-existing radio frequency transceiver of the cell. 
This transceiver is converted to a plurality of central op- 
tical transceivers. Each of the subcells is provided with 
an optical transceiver that is centrally located within the 
associated subcell and therefore remote from the pre- 
viously mentioned central optical transceivers. Each 
subcell optical transceiver is optically coupled to a re- 
spective one of the central optical transceivers by a sub- 
stantially unguided, free-space, optical communications 
link (e.g.. bi-directional, line-of-sight, infrared transmis- 
sion). Each subcell also includes a radio frequency 
transceiver for serving wireless communications units 
(e.g., mobile or cellular telephones) in that sutx;ell. And 
each subcell includes circuitry for interfacing between 
its optical and radio frequency transceivers. The central 
optical transceivers typically communicate with portions 
of the overall system beyond the cell via a hard-wired 
communications link (e.g., a bi-directional fiber optic link 
to a mobile telephone switching office). 
[001 1 1 The use of substantially unguided, free-space, 
optical communications between the central optical 
transceivers and the subcell transceivers avoids the 
need for additional, hard-wired connections to new sub- 
cell transceiver locations. This reduces the cost of pro- 
viding smaller wireless communications cells and there- 
fore wireless communications systems with greater ca- 
pacity through the greater reuse of a limited number of 
radio frequencies. 

[001 2] Further features of the invention, its nature and 
various advantages, will be more apparent from the ac- 
companying drawings and the following detailed de- 
scription of the preferred embodiments. 

Brief Description of the Drawings 

[0013] FIG. 1 is a simplified schematic diagram of a 
representative portion of an illustrative embodiment of 
a wireless communications system constructed in ac- 
cordance with this invention. 

[001 4] FIG. 2 is a simplified schematic diagram of an 
illustrative embodiment of a portion of the apparatus 
shown in FIG. 1. 

[0015] FIG. 3 is a more detailed, but still simplified 
schematic block diagram of an illustrative embodiment 
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of another portion of the apparatus shown in FIG. 1. 

Detailed Description of the Preferred Embodiments 

[0016] In FIG. 1 chain-dotted line 20 represents the 5 
approximate boundary of a conventional cell in wireless 
communications system 1 0. For example, cell 20 may 
be approximately circular with a radius in the range from 
about 1,6 to 4.8 km (about one to three miles) from a 
central antenna 30. In accordance with the present in- 
vention, cell 20 is subdivided into a plurality of subcells 
40a-d. Each of subcells 40a-d is served by a respective 
antenna 50a-d. The apparatus at antenna 30 communi- 
cates with switching equipment 70 (e.g., a mobile tele- 
phone switching office) via hard-wired communications 
link 60. Link 60 is preferably optical fiber, but it can al- 
ternatively be an electronic link. Cell 20 is only repre- 
sentative of several similar cells that may be similarly 
served by switching office 70. Switching office 70 is con- 
nected to conventional telephone company switching 
equipment 90 via communications link 80 for communi- 
cation with the global communications network gener- 
ally. If desired, components 70 and 90 may be at the 
same physical location. 

[0017] Although it is generally assumed in this discus- 
sion that communications system 10 is a cellular tele- 
phone system, it will be understood that the invention is 
equally applicable to any type of wireless communica- 
tions system (e.g., paging systems, cellular telephone 
systems with enhanced features, and the like). 
[0018] The apparatus at antenna 30 communicates 
with the apparatus at each of antennas 50a-d via sub- 
stantially unguided optical communk;ation between the 
antennas. In particular, antenna 30 has light sources for 
sending light 32a-d through the atmosphere to each of 
antennas 50a-d. Each antenna 50a-d receives the light 
thus transmitted to it from antenna 30 and broadcasts 
radio frequency signals within the associated subcell 
40a-d corresponding to the Infomriation received optical- 
ly (or an appropriate part of that infomnation). Cellular 
telephones that are in use within a subcell 40a-d receive 
this radio frequency infomnation and use other, dynam- 
ically assigned radio frequencies to send other informa- 
tion back to the associated antenna 50a-d. The appara- 
tus at each subcell antenna 50a-d uses a modulated 
light source which Is part of that apparatus to send that 
infomnation from the antenna 50a-d back to antenna 30 
via substantially unguided light 52a-d. The apparatus 
associated with antenna 30 places the infonmation thus 
received from antennas 50a-d on communications link 
60 for transmission to switching office 70 and. If neces- 
sary, on to switch 90. Infrared light is preferably used for 
optical links 32a-d and 52a'd. 

[0019] The use of substantially unguided, free-space, 
optical links 32a-d and 52a-d between antenna 30, on 
the one hand, and antennas 50a-d, on the other hand, 
facilitates subdividing cell 20 into subcells 40a-40d with- 
out the expense of having to provide hard-wired con- 



nections like link 60 from switching office 70 to all of an- 
tennas 50a-d. For example, a pre-existing link 60 be- 
tween switching office 70 and a fomnerty radiofrequency 
transceiver 30 can be reused in this system. Transceiver 
30 is converted from a radio frequency transceiver to a 
plurality of optical transceivers for optical communica- 
tion with transceivers 50a-d. No additional hard-wired 
connections are needed between switching office 70 
and transceivers 60a-d. 

[0020] An illustrative embodiment of the optical por- 
tion of representative subcell apparatus 50 in accord- 
ance with this invention is shown in FIG. 2, Considera- 
tion will first be given to the processing of incoming light 
32 from antenna 30. It is assumed that incoming light 
32 includes five different wavelength-division-multi- 
plexed light wavelengths. Four of these wavelengths are 
respectively the message infomnation signals for the 
four subcells 40a-d served by antenna 30. The fifth 
wavelength is a control information signal shared by all 
of the subcells 40a-d served by antenna 30. For exam- 
ple, this control information may determine the radio fre- 
quencies used by the apparatus at each of remote an- 
tennas 50a-d for communication with the cellular tele- 
phones being served from that remote antenna. 
[0021 ] Collimating lens 1 1 0 focuses incoming light 32 
into optical fiber 120 leading to port 2 of fonvard propa- 
gating optical circulator 1 30. As is conventional for such 
devtees, forward propagating optical circulator 130 
propagates optical infomnation from port 1 to port 2, and 
from port 2 to port 3, but not from port 3 to port 1 . (This 
characteristic is extendable to any number of ports.) 
Thus in FIG. 2 optical circulator 130 applies the incom- 
ing light from port 2 to the optical fiber 140 connected 
to its port 3. 

[0022] Optical fiber 1 40 contains Bragg grating filters 
150a-c for blocking the further propagation of the three 
message infomnation signal wavelengths that are not 
used by the representative subcell apparatus being dis- 
cussed. These three wavelengths are the message in- 
formation signal wavelengths used respectively by the 
three other subcells 40 within cell 20. Each Bragg grat- 
ing 1 50 is a wavelength selective mirror formed into fiber 
140 with a reflectivity approaching 100% at the wave- 
length blocked by that grating. The cumulative effect of 
Bragg gratings 1 50a-c is therefore to allow only the mes- 
sage infomnation signal wavelength to be used by sub- 
cell apparatus 50 and the control signal wavelength to 
be applied to port 1 of fonvard propagating optical cir- 
culator 1 60. (Note that circulator 1 30 blocks the light re- 
flected by Bragg gratings 150. This is so because circu- 
lator 130 does not propagate either from port 3 to port 
2 or from port 3 to port 1 .) 

[0023] Circulator 1 60 applies the light it receives via 
port 1 to the optical fiber 1 70 whk:h is connected to its 
port 2. Optical fiber 1 70 includes Bragg grating filter 1 80 
for blocking further propagation along that fiber of the 
control signal wavelength. Thus only the message infor- 
mation signal wavelength to be used by subcell appa- 
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ratus 50 passes through Bragg grating 1 80 and is opti- 
cally coupled to photodetector 190. Photodetector 190 
is the message infomnation signal input to the electronic 
circuitry 200 of subcell apparatus 50. 
[0024] Bragg grating 180 reflects the control signal ^ 
wavelength back to port 2 of optical circulator 160. Ac- 
cordingly, circulator 1 60 applies the control signal wave- 
length from port 2 to the optical fiber 210 connected to 
its port 3. Optical fiber 210 is optically coupled to pho- 
todetector 220, which is the control signal input to elec- 
tronic circuitry 200. 

[0025J Electronic circuitry 200 uses the control and 
message infonmatlon signals it receives from elements 
1 90 and 220 to produce and broadcast the radio signal 
frequencies that it needs to send to the cellular tele- 
phones in the associated subcell 40. Electronic circuitry 
200 also receives and processes the signals transmitted 
back by those cellular telephones. The radio frequency 
aspects of the operation of subcell apparatus 50 may 
be substantially conventional (except that the broadcast 
power and reception sensitivity of the apparatus may be 
reduced to be commensurate with the relatively small 
geographical area of a subcell 40 as compared to a con- 
ventional cell 20). 

[0026] Radio frequency signals received by subcell 
apparatus 50 from cellular telephones in the associated 
subcell are processed by the electrons circuitry in the 
substantially conventional way and applied as a modu- 
lating signal to light source 230. Light from light source 
230 is optically coupled to optical fiber 240, which is con- 
nected to port 1 of optical circulator 130. Accordingly, 
light from port 1 of circulator 130 is applied to optical 
fiber 120 and passed out through coltimating lens 110 
for transmission back to transceiver 30 as substantially 
unguided light 52. 

[0027] The wavelength of light source 230 is prefera- 
bly different from any of incoming wavelengths 32. Each 
of the subcells 40 in a cell 20 also preferably has its own 
unique light source 230 wavelength. 
[0028] FIG. 3 shows an illustrative embodiment of el- 
ements 30, 60, and 70 in more detail. At central antenna 
30 a plurality of free-space optical transceivers 330a-d 
are respectively aimed at subcell antennas 50a-d. Each 
of transceivers 330a-d transmits the light it receives 
from mobile telephone switching office 70 via optical fib- 
er 60 to the associated subcell antenna 50a-d. As de- 
scribed earlier, this transmission from antenna 30 to an- 
tennas 50a-d is free-space optical transmission 32a-d. 
All of transceivers 330a-d may transmit substantially the 
same infomnation. This infomnation includes a separate 
message infomnation wavelength for each of subcells 
40a-d, and a further separate control information wave- 
length carrying infonmatlon for controlling all of subcells 
40a-d. Each subcell apparatus filters out the message 
information wavelength intended for It, as well as the 
control information wavelength, as described above in 
connection with FIG. 2. 

[0029] Each of transceivers 330a-d also receives the 



light 52a-d transmitted back to central antenna 30 from 
the associated subcell antenna 50a-d. As noted earfier 
in connection with FIG. 2, each of subcells 50a-d pref- 
erably transmits back to antenna 30 via a unique light 
wavelength. 

[0030] Coupler 320 distributes the light coming in from 
optical fiber 60 to the optical fibers 322a-d leading to 
transceivers 330a-d. In the opposite direction, coupler 
320 combines the light received back from subcell an- 
tennas 50a-b for application to optical fiber 60. Optical 
fiber 60 may include a conventional erbium doped fiber 
amplifier 310 for optically amplifying the light passing in 
either or both directions along the optical fiber 
[0031] At mobile telephone switching office 70 for- 
ward propagating optical circulator 350 directs light 
coming in from optical fiber 60 via port 2 to demultiplexer 
360 via another optical fiber connected to port 3. Demul- 
tiplexer 360 separates the multiple light wavelengths it 
receives from port 3 of the optical circulator into sepa- 
rate optical signals 362a-d. Each of these optical signals 
is applied to an optical detector in order to produce an 
electronic signal applied to conventional call processing 
circuitry 370. 

[0032] Call processing circuitry 370 also produces 
electronic signals for transmission to each of subcells 
40a-d. Each of these electronic signals is converted to 
a respective optical signal 372a-e having a separate 
wavelength. Signals 372a-d are respectively the mes- 
sage infomrtation signals for subcells 40a-d, while signal 
372e is the control information signal for all of subcells 
40a-d. Coupler 380 combines these five optical signals 
into a wavelength division multiplexed optical signal 
which is applied to port 1 of optical circulator 350. Cir- 
culator 350 transmits this signal from port 1 to port 2, 
where it is applied to optical fiber 60 for transmission to 
central antenna 30. 

[0033] It wilt be noted that In the depicted prefen-ed 
embodiment an existing fiber optic link 60 is used be- 
tween mobile telephone switching office 70 and central 
antenna 30 so that optical signals can pass substantially 
directly between optical fiber 60, on the one hand, and 
free-space links 32a-d and 52a-d, on the other hand. No 
electronic circuitry is needed to intertace between these 
optical fiber and free-space links. This facilitates the pro- 
vision of high-speed and error-free communication be- 
tween mobile telephone switching office 70 and subcells 
40a-d. 

[0034] It will be understood that the foregoing is only 
illustrative of the principles of this invention, and that 
various modifications can be made by those skilled in 
the art without departing from the scope of the appended 
claims. For example, subdividing cell 20 into four sub- 
cells 40a-d is only illustrative, and a cell can be subdi- 
vided into any number of subcells. As another example 
of modifications within the scope of the Invention, the 
various components shown in the drawings are present- 
ly preferred, but various aspects of the invention can be 
implemented using other components if desired. The 
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having a first unique wavelength is used for com- 
municating infomnation to each subcell and wherein 
light having a second unique wavelength is used for 
communicating information from each subcell. 

5 

4. An apparatus as claimed in claim 3 wherein each 
of said central optical transceivers transmits, in use, 
to the associated remote optical transceiver light 
which includes said wavelengths used for commu- 
te nication to all of said subcells. 

5. An apparatus as claimed in claim 4 wherein each 
of said remote optical transceivers includes optical 
fitter apparatus for selecting from the wavelengths 

15 received by said transceiver the wavelength used 
for communication to the associated subcell. 

6. An apparatus as claimed in claim 5 wherein said 
optical filter apparatus comprises Bragg grating ap- 

20 paratus. 

7. An apparatus as claimed in claim 3 wherein light 
having a further unique wavelength is used for com- 
municating control infomnation to all of said sub- 

25 cells. 

8. An apparatus as claimed in claim 7 wherein each 
of said central optical transceivers transmits, in use, 
to the associated remote optical transceiver light 

30 which includes said wavelengths used for commu- 
nicating said information and said control informa- 
tion to all of said subcells. 

9. An apparatus as claimed in claim 8 wherein each 
35 of said remote optical transceivers includes optical 

filter apparatus for selecting from the wavelengths 
received by said transceiver the wavelength used 
for communicating said infonmation to the associat- 
ed subcell and the wavelength used for communi- 
40 eating said control Infomiation to all of said subcells. 
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optical communication described herein can be by ei- 
ther digital or analog modulation of the light being trans- 
mitted. As a possible alternative to using multiple light 
wavelengths to respectively transmit information to the 
multiple subcells, the infomnation for all subcells could 
be transmitted on one wavelength, with each subcell in- 
cluding apparatus for electronically extracting the infor- 
mation intended for that subcell. This would somewhat 
simplify the optical processing apparatus for light being 
transmitted to and processed by the subcells, but it 
would increase the complexity of the electronic circuitry 
200 required at each subcell. 



Claims 

1 . A wireless communications apparatus comprising: 

a plurality of central optical transceivers (30) 
associated with a cell (20); 
a plurality of remote optical transceivers (50a- 
50d), each of said remote optical transceivers 
(50a-50d) being adapted to communicate with 
a respective one of said central optical trans- 
ceivers (30) via substantially unguided light 
(52a-52d) passing between said remote optical 
transceiver (50a-50d) and the associated cen- 
tral optical transceiver (30); and 
electronic circuitry associated with each of said 
remote optical transceivers (50a-50d) for con- 
verting between radio frequency signals in the 
associated subcell (40a-40d) and light commu- 
nicated by said remote optical transceiver; 
the apparatus being characterised in that It fur- 
ther comprises: 

wireless communications control circuitry 
(70) remote from said central and remote 
optical transceivers (30, 50a-50d); and 
a communications link (60) between said 
wireless communications control circuitry 
(70) and said central optical transceivers 
(30); 

in that each of the remote optical transceiv- 
ers is associated with a respective one of 
a plurality of sub-cells (40a-40d) within said 
cell; 

and In that the communication link com- 
prises optical fibre between said wireless 
communications control circuitry (70) and 
said central optical transceivers (30). 

2. An apparatus as claimed In claim 1 wherein light 
having a unique wavelength is used for communi- 
cating infomnation associated with each of said sub- 
cells. 

3. An apparatus as claimed in claim 1 wherein light 



10. An apparatus as claimed in claim 9 wherein said 
filter apparatus comprises Bragg grating apparatus. 

45 11. An apparatus as claimed in claim 1 wherein said 
optical fibre transmits, in use, light from said wire- 
less communications control circuitry to said central 
optical transceivers, each of which passes a portion 
of said light on to the associated remote optical 

50 transceiver. 

12. An apparatus as claimed in claim 11 wherein said 
optical fibre includes erbium doped fibre amplifier 
apparatus for optically amplifying light being trans- 

55 mitted via said optical fibre. 

13. An apparatus as claimed in claim 1 wherein said 
optical fibre transmits, in use, to said wireless com- 
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munications control circuitry light received by each 
of said central optical transceivers from the associ- 
ated rennote optical transceiver. 

14. An apparatus as claimed in claim 13 wherein each 
of said remote optical transceivers transmits, in use, 
light of a unique wavelength to the associated cen- 
tral optical transceiver, and wherein said apparatus 
further comprises optical coupler apparatus for 
combining, for application to said optical fibre, the 
light received by all of said central optical transceiv- 
ers from said remote optical transceivers. 

15. An apparatus as claimed in claim 13 wherein said 
optical fibre includes erbium doped fibre amplifier 
apparatus for optically amplifying light being trans- 
mitted via said optical fibre from said central optical 
transducers to said wireless communications con- 
trol circuitry. 

16. A wireless communication method comprising the 
steps of: 

(a) communicating information between wire- 
less communications control circuitry (70) and 
a central location (30); 

(b) communicating at least some of said infor- 
mation between said central location (30) and 
each of a plurality of remote locations (5Ca- 
50d) via substantially unguided light (32a-32d) 
passing between said central location (30) and 
each of said remote locations (50a-50d); and 

(c) communicating at least some of said Infor- 
mation between each of said remote locations 
(50a-50d) and wireless communication devices 
in the vicinity of said remote location via radio 
signals (52a-52d) broadcast between said re- 
mote location (50a-50d) and said wireless com- 
munication devices; 

wherein said communicating between said 
wireless communications control circuitry (70) and 
said central location is via optical communication; 
the method being characterised in that the wireless 
communication control circuitry (70) Is remote from 
the central location (30). 

17. A method as claimed in claim 16 wherein said opti- 
cal communication Is guided via optical fibre be- 
tween said wireless communications circuitry (70) 
and said central location. 

1 8. A method as claimed in claim 1 6 wherein said com- 
municating between said wireless communications 
control circuitry (70) and said central location Is bi- 
directional. 

1 9. A method as claimed in claim 1 6 wherein said com- 
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municating between said central location and each 
of said remote locations is bi-directional. 

20. A method as claimed In claim 1 6 wherein said com- 
5 municating between said remote locations and said 

wireless communication devices is bi-directional. 

21 . A method as claimed in claim 1 6 wherein said infor- 
mation includes message infomiation and control 

10 infomnation. 

22. A method as claimed In claim 21 wherein said con- 
trol infomnation includes radio frequency assign- 
ment infomnation for controlling selection of radio 

15 frequencies to be used for said communicating be- 
tween said remote locations and said wireless com- 
munication devices. 

23. A method as claimed in claim 1 6 wherein said com- 
20 municating between said wireless communications 

control circuitry (70) and said central location is bi- 
directional, and wherein light of different wave- 
lengths is used for communicating in each direction. 

25 24. A method as claimed in claim 1 8 wherein light of 
different wavelengths is used for communicating in 
each direction. 

25. A method as claimed in claim 23 wherein said infor- 
30 matlon includes message infomnation and control 

infomnation, and wherein light of different wave- 
lengths is used for communicating said message in- 
fomnation and said control information from said 
wireless communications control circuitry (70) to 
35 said central location. 

26. A method as claimed in claim 24 wherein said infor- 
mation includes message Infomnation and control 
infomnation, and wherein light of different wave- 

40 lengths is used for communicating said message in- 
formation and said control Infomnation from said 
central location to said remote locations. 

27. A method as claimed in claim 25 wherein said mes- 
45 sage information Includes a plurality of message 

portions, each of which is for use at a respective 
one of said remote locations, and wherein light of a 
different wavelength Is used for communicating 
each of said message portions from said wireless 
50 communications control circuitry (70) to said central 
location. 

28. A method as claimed in claim 26 wherein said mes- 
sage infomnation includes a plurality of message 

55 portions, each of which Is for use at a respective 
one of said remote locations, and wherein light of a 
different wavelength is used for communicating 
each of said message portions from said central lo- 
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cation to said remote locations. 

29. A method as claimed in claim 28 wherein said cen- 
tral location communicates all of said message por- 
tions to all of said remote locations. 

30. A method as claimed in claim 29 further comprising: 

filtering at each of said remote locations to se- 
lect the wavelength used for the message portion 
for use at that remote location and to reject the 
wavelengths used for the message portions for use 
at others of said remote locations. 

31. A method as claimed in claim 19 wherein light of a 
different wavelength is used for communicating 
from each of said remote locations to said central 
location. 

32. An apparatus as claimed in claim 1 wherein the re- 
ceiver (30) transfers, in use, said radio frequency 
signals {52a-d) on said communications link (60) to 
said wireless communications control circuitry (70) 
being a mobile telephone switching office. 

33. A method as claimed in claim 1 6 wherein said re- 
ceiver (30) transfers said radio frequency signals 
(52a-d) on said communications link (60) to said 
wireless communications control circuitry (70) be- 
ing a mobile telephone switching office. 



Patents nsprOc he 

1 . Drahtlose Kommunikationsvorrichtung mit: 

einer Vielzahl von zentralen optischen Sende- 
empfangern (30), die einer Zelle (20) zugeord- 
net sind; 

einer Vielzahl von entfernten optischen Sende- 
empfangern (50a-50d), wobel jeder der ent- 
femten optischen SendeempfSnger (50a-50d) 
ausgelegt ist, mit einem jeweiligen der zentra- 
len optischen Sendeempf anger (30) uber im 
wesentllchen ungefuhrtes Licht (52a-52d) zu 
kommunizieren, das zwischen dem entfernten 
optischen Sendeempf anger (50a-50d) und 
dem zugeordneten zentralen optischen Sende- 
empfSnger (30) l§uft; und 

einem elektronischen Schaltkreis, der jedem 
der entfernten optischen Sendeempf anger 
(50a-50d) zugeordnet Ist, zum Konvertieren 
zwischen Radiofrequenzsignalen in der zuge- 
ordneten Unterzelle (40a-40d) und Licht, das 
von dem entfernten optischen Sendeempfan- 
ger kommuniziert wird; 



wobei die Vorrichtung gekennzeichnet ist da- 
durch, da3 sie welter umfaBt: 

einen drahtlosen Kommunikationssteuer- 
5 schaltkreis (70) entfernt von den zentralen 

und entfernten optischen Sendeempfsln- 
gern (30, 50a-50d); und 

eine Kommunikationsverbindung (60) zwi- 
10 schen dem drahtlosen Kommunikatlons- 

steuerschaltkreis (70) und den zentralen 
optischen Sendeempfangern (30); 

dadurch, daB jeder der entfernten opti- 
cs schen Sendeempfanger einer jeweiligen 
einer Vielzahl von Unterzellen (40a-40d) 
innerhalb der Zelle zugeordnet ist; 

und dadurch, da3 die Kommunikationsver- 
20 bindung eine optische Faser zwischen 

dem drahtlosen. Kommunikationssteuer- 
schaltkreis (70) und den zentralen opti- 
schen Sendeempfangern (30) umfaBt. 

25 2. Vorrichtung nach Anspruch 1 , wobei Licht mit einer 
einzigartigen Wellenlange verwendet wtrd, zum 
Kommunizieren von Infomnation die jeder der Un- 
terzellen zugeordnet ist. 

30 3. Vorrichtung nach Anspruch 1 , wobei Licht mit einer 
ersten einzigartigen Wellenlange zum Kommuni- 
zieren von Information zu jeder Unterzelle verwen- 
det wird, und wobei Licht mit einer zweiten einzig- 
artigen Wellenlange zum Kommunizieren von Infor- 
ms mation von jeder Unterzelle verwendet wird. 

4. Vorrichtung nach Anspruch 3, wobei jeder der zen- 
tralen optischen Sendeempfanger bel einer Ver- 
wendung Licht zu dem zugeordneten entfernten op- 

"to tischen Sendeempfanger ubertragt. das auch Wel- 
lenlangen einschlieBt, die fur eine Kommunikation 
zu samtlichen der Unterzellen verwendet werden. 

5. Vorrichtung nach Anspruch 4, wobei jeder der ent- 
^5 fernten optischen Sendeempfanger eine optische 

Filtervorrichtung eInschlieQt, um aus den durch den 
Sendeempfanger empfangenen Wellenlangen die 
Wellenlange auszuwShlen, die fur eine Kommuni- 
kation zu der zugeordneten Unterzelle venwendet 
50 wird. 

6. Vorrichtung nach Anspruch 5, wobel die optische 
Filtervorrichtung eine Bragg-Gittervorrichtung um- 
faBt. 

55 

7. Vorrichtung nach Anspruch 3, wobel Licht mit einer 
weiteren einzigartigen Wellenlange zum Kommuni- 
zieren von Steuerinfonnation zu samtlichen der Un- 
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terzellen venvendet wird. 

8. Vorrichtung nach Anspruch 7, wobei jeder der zen- 
tralen optischen Sendeempfanger bei einer Ver- 
wendung Lichtzu dem zugeordneten entfernten op- 
tischen Sendeempfanger ubertragt, das die Wellen- 
langen einschlief^. die fur ein Kommunizleren der 
Infomnation und der Steuerinfomriation zu samtli- 
Chen der Unterzellen verwendet wird. 

9. Vorrichtung nach Anspruch 8, wobei Jeder der ent- 
fernten optischen Sendeennpfanger eine optische 
Fittervorrichtung einschlleBt, urn aus den durch den 
Sendeempfanger empfangenen Wellenlangen die 
Wellenlange, die fur ein Kommunizieren der Infor- 
mation zu der zugeordneten Unterzelle verwendet 
wird, und die Wellenlange, die fur ein Kommunizie- 
ren der Steuerinformation zu samtlichen der Unter- 
zellen verwendet wird, auszuwahlen. 

10. Vorrichtung nach Anspruch 9, wobei die Filtervor- 
richtung eine Bragg-Gittervorrichtung umfafBt. 

11. Vorrichtung nach Anspruch 1. wobei die optische 
Faser bei einer Verwendung Licht von dem draht- 
tosen Kommunikationssteuerschaltkrels zu den 
zentralen optischen Sendeempfangern ubertragt. 
wobei jeder von ihnen einen Teil des Lichtes zu dem 
zugeordneten entfemten optischen Sendeempfan- 
ger weitergibt. 

12. Vorrichtung nach Anspaich 11, wobei die optische 
Faser eine Erbium-dotierte Faserverstarkervorrich- 
tung einschliefJt, urn Licht, das uber die optische 
Faser iibertragen wird, optisch zu verstarken. 

13. Vorrtehtung nach Anspruch 1, wobei die optische 
Faser bei einer Verwendung Licht, das durch jeden 
der zentralen optischen Sendeempfanger von dem 
zugeordneten entfernten optischen Sendeempfan- 
ger empfangen wird, zu dem drahtlosen Kommuni- 
kationssteuerschaltkreis ubertragt. 

1 4. Vorrrchtung nach Anspruch 1 3, wobei jeder der ent- 
fernten optischen Sendeempfanger bei einer Ver- 
wendung Licht einer einzigartlgen Wellenlange zu 
dem zugeordneten zentralen optischen Sendeemp- 
fanger ubertragt, und wobei die Vorrichtung weiter 
eine optische Kopplervorrichtung umfaBt, um das 
Licht, das durch samtliche der zentralen optischen 
Sendeempfanger von den entfernten optischen 
Sendeempfangern empfangen wird, zum Aniegen 
an die optische Faser zu kombinieren. 

15. Vorrrchtung nach Anspruch 13, wobei die optische 
Faser eine Erbium-dotierte Faserverstarkervorrich- 
tung etnschlieBt, um Licht, das uber die optische 
Faser von den zentralen optischen Sendeempfan- 



gern zu dem drahtlosen Kommunikationssteuer- 
schattkreis iibertragen wird, optisch zu verstarken. 

16. Drahtloses Kommunikationsverfahren mit den 
5 Schritten: 

(a) Kommunizieren einer Infomnation zwischen 
einem drahtlosen Kommunikationssteuer- 
schaltkreis (70) und einem zentralen Ort (30); 

10 

(b) Kommunizieren von zumindest etwas der 
Information zwischen dem zentralen Ort (30) 
und jedem einer Vielzah! von entfernten Orten 
(50a-50d) uber im wesentlichen ungefuhrtes 

^5 Licht (32a-32d), das zwischen dem zentralen 

on (30) und jedem der entfernten Orte (50a- 
50d) lauft; und 

(c) Kommunizieren von zumindest etwas der 
20 Information zwischen jedem der entfernten Or- 
te (50a-50d) und drahtlosen Kommunikations- 
einrichtungen in der Nahe des entfernten Ortes 
uber Radiosignale (52a-52d), die zwischen 
dem entfernten Ort (50a-50d) und den drahtlo- 

25 sen Kommunikationseinrichtungen gesendet 

werden; wobei das Kommunizieren zwischen 
dem drahtlosen Kommunikationssteuerschatt- 
kreis (70) und dem zentralen Ort uber eine op- 
tische Kommunikation geschieht; wobei das 
30 Verfahren dadurch gekennzelchnet ist, daB der 

drahtlose Kommunikationssteuerschaltkreis 
(70) entfernt von dem zentralen Ort (30) ist. 

17. Verfahren nach Anspruch 16, wobei die optische 
55 Kommunikation uber eine optische Faser zwischen 

dem drahtlosen Kommunikationsschaltkreis (70) 
und dem zentralen Ort gefuhrt wird. 

18. Verfahren nach Anspruch 16, wobei das Kommuni- 
^0 zieren zwischen dem drahtlosen Kommunikations- 

steuerschaltkreis (70) und dem zentralen Ort bidi- 
rektlonal ist. 

19. Verfahren nach Anspruch 16, wobei das Kommuni- 
45 zieren zwischen dem zentralen Ort und Jedem der 

entfernten Orte bidirektional ist. 

20. Verfahren nach Anspruch 1 6, wobei das Kommuni- 
zieren zwischen den entfernten Orten und den 

50 drahtlosen Kommunikationseinrichtungen bidirek- 
tional ist. 

21 . Verfahren nach Anspruch 1 6, wobei die Infomnation 
eine Nachrichteninfomnation und eine Steuerinfor- 

55 mation einschlleBt. 

22. Verfahren nach Anspruch 21, wobei die Steuerin- 
formation Radiofrequenz-Zuweisungsinformation 
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2um Steuern einer Auswahl von Radiofrequenzen 
einschlieBt, die fur das Kommunizieren zwischen 
den entfernten Orten und den drahtlosen Komnnu- 
nikationseinrichtungen zu verwenden sind. 

23. Verfahren nach Anspruch 16, wobei das Kommuni- 
zieren zwischen dem drahtlosen Kommunikations- 
steuerschaltkreis (70) und dem zentralen Ort bidi- 
rektional ist, und wobei LichtunterschiedlicherWel- 
lenlangen fur ein Kommunizieren in jeder Richtung 
verwendet wird. 

24. Verfahren nach Anspruch 18, wobei Licht unter- 
schiedlicher Wellenlange fur ein Kommunizieren In 
jeder Richtung verwendet wIrd. 

25. Verfahren nach Anspruch 23, wobei die Information 
eine Nachrichteninformation und eine Steuerinfor- 
mation einschlteRt, und wobei Ltcht unterschiedli- 
cher Wellenlangen fur ein Kommunizieren der 
Nachrichteninformation und der Steuerinfomnation 
von dem drathlosen Kommunikationssteuerschalt- 
kreis (70) zu dem zentralen Ort verwendet wird. 

26. Verfahren nach Anspruch 24, wobei die Infonnation 
eine Nachrichteninformation und eine Steuerinfor- 
mation einschlieBt, und wobei Licht unterschiedli- 
cher Wellenlangen fur ein Kommunizieren der 
Nachrichteninformation und der Steuerinformation 
von dem zentralen Ort zu den entfernten Orten ver- 
wendet wIrd. 

27. Verfahren nach Anspruch 25, wobei die Nachrich- 
teninfomiation eine Vielzah! von Nachrichtenab- 
schnitten einschlieBt, von wetehen jeder fur eine 
Verwendung bei einem jeweiligen der entfernten 
Orte ist, und wobei Lteht einer unterschiedlichen 
Wellenlange fur ein Kommunizieren jedes der 
Nachrichtenabschnitte von dem drathlosen Kom- 
munikationssteuerschaltkreis (70) zu dem zentra- 
len Ort verwendet wird. 

28. Verfahren nach Anspruch 26, wobei die Nachrich- 
teninformation eine Vietzahl von Nachrichtenab- 
schnitten einschlieBt, von wek:hen jeder fur eine 
Verwendung In einem jeweiligen der entfernten Or- 
te ist, und wobei Licht einer unterschiedlichen Wel- 
lenlange fur ein Kommunizlerenjeder der Nachrich- 
tenabschnitte von dem zentralen Ort zu den ent- 
fernten Orten verwendet wird. 

29. Verfahren nach Anspruch 28, wobei der zentrale 
Ort sSmtliche der Nachrichtenabschnitte zu den 
entfernten Orten kommuniziert. 

30. Verfahren nach Anspruch 29, weiter umfassend: 

ein Filtern bel jedem der entfernten Orte, um 
die Wellenlange auszuwahlen, die fur den Nach- 



richtenabschnitt fur eine Verwendung an dem ent- 
fernten Ort verwendet wird, und um die Wellenlan- 
gen, die fur die Nachrichtenabschnitte fur eine Ver- 
wendung an anderen der entfernten Orte verwen- 
5 det werden, zuriickzuweisen. 

31. Verfahren nach Anspruch 19, wobei Licht einer un- 
terschiedlichen Wellenlange fur ein Kommunizieren 
von jedem der entfernten Orte zu dem zentralen Ort 

10 verwendet wird. 

32. Verfahren nach Anspruch 1 , wobei der Empfanger 
(30) bei einer Verwendung die Radlofrequenzsl- 
gnale (52a-d) auf der Kommunikationsverbindung 

15 (60) zu dem drahtlosen Kommunikationssteuer- 
schattkreis (70) ubertragt, der ein mobiles Telefon- 
vermittlungsburo ist. 

33. Verfahren nach Anspruch 16, wobei der Empfanger 
20 (30) die Radiofrequenzsignale (52a-d) auf der Kom- 
munikationsverbindung (60) zu dem drahtlosen 
Kommunikationssteuerschaltkreis (70) ubertragt, 
der ein mobiles Telefonvermittlungsburo ist. 



Revendications 

1 . Appareil de communication sans f il comprenant: 

30 une plurality d'emetteurs-recepteurs optiques 

centraux (30) associds k une cellule (20); 

une plurality d'6metteurs-r6cepteurs optiques 
k distance (50a-50d), chacun desdits 6met- 
35 teurs-r6cepteurs optiques ^ distance (50a -50d) 

etant adapts pour communiquer avec Tun res- 
pectif desdits 6metteurs-r6cepteurs optiques 
centraux (30) via une lumifere senslblement non 
guid6e (52a-52d) qui passe entre lesdits ^met- 
40 teurs-r^cepteurs optiques k distance (50a -50d) 

et r6metteur-r6cepteur optique central associ6 
(30); et 

un circuit 6lectronique associ6 k chacun des- 
45 dits 6metteurs-r^epteurs optiques k distance 

(50a-50d) pour rdaliser une conversion entre 
des signaux haute frequence dans la sous-cel- 
lule associ^e (40a-40d) et une Iumi6re commu- 
nlqu6e par ledit dmetteur-r6cepteur optique k 
50 distance, 

I'appareil 6tant caract6ris6 en ce qu*il com- 
prend en outre: 

55 un circuit de commande de communteation 

sans fil (70) k distance desdits 6metteurs- 
r6cepteurs optiques centraux et k distance 
(30, 50a-50d); et 
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une liaison de communication (60) entre le- 
dit circuit de commande de communication 
sans fil (70) et lesdits 6metteurs-r6cep- 
teurs optiques centraux (30), 

en ce que les 6metteurs-r6cepteurs opti- 
ques k distance sont associ^s avec I'une 
respective d'une plurality de sous-cellules 
(40a-40d) & rint6rieur de ladite cellule; 

et en ce que la liaison de communication 
comprend une fibre optique entre ledit cir- 
cuit de commande de communication sans 
fil (70) et lesdits 6metteurs-r6cepteurs op- 
tiques centraux (30). 

2. Appareil selon la revendication 1, dans lequel une 
lumidre qui prdsente une unique longueur d'onde 
est utilis^e pour communiquer une infomnation as- 
soci^e k chacune desdites sous-cellules. 

3. Appareil selon la revendication 1, dans lequel une 
lumifere qui pr6sente une premiere unique longueur 
d'onde est utills6e pour communiquer une informa- 
tion k chaque sous-cellule et dans lequel une lurni^- 
re pr6sentant une seconde unique longueur d'onde 
est utilis6e pour communiquer une infonnation de- 
puis chaque sous-ceilule. 

4. Appareil selon !a revendication 3, dans lequel cha- 
cun desdits 6metteurs-r6cepteurs optiques cen- 
traux 6met, en utilisation, sur r6metteur-r6cepteur 
optique k distance associd une lumi^re qui inctut 
lesdites longueurs d'onde utilis6es pour une com- 
munication sur toutes lesdites sous-cellules. 

5. Appareil selon la revendication 4, dans lequel cha- 
cun desdits 6metteurs-r^epteurs optiques k dis- 
tance inclut un appareil de fiitre optique pour s^lec- 
tlonner parmi les longueurs d'onde qui sont re9ues 
par ledit 6metteur-r6cepteur la longueur d'onde qui 
est utilis^e pour une communication sur la sous-cel- 
lule associSe. 

6. Appareil selon la revendication 5, dans lequel ledit 
appareil de fiitre optique comprend un appareil de 
rdseau de Bragg. 

7. Appareil selon la revendication 3, dans lequel une 
lumidre qui pr^sente une autre unique longueur 
d'onde est utilis6e pour communiquer une infonna- 
tion de commande k toutes lesdites sous-cellules. 

8. Appareil selon la revendication 7, dans lequel cha- 
cun desdits 6metteurs-r^epteurs optiques cen- 
traux 6me{, en utilisation, sur I'^metteur-r^epteur 
optique k distance associ^ une lumi^re qui inclut 
lesdites longueurs d'onde qui sont utilis^es pour 



communiquer ladite infomnation et ladite informa- 
tion de commande k toutes lesdites sous-cellules. 

9. Appareil selon la revendication 8, dans lequel cha- 
5 cun desdits ^metteurs-rdcepteurs optiques k dis- 
tance inclut un appareil de fiitre optique pours^lec- 
tionner parmi les longueurs d'onde qui sont revues 
par ledit ^metteur-r^cepteur la longueur d'onde qui 
est utilisde pour communiquer ladite information k 

10 la sous-cellule associ^e et la longueur d'onde qui 
est utilis^e pour communiquer ladite information de 
commande k toutes lesdites sous-cellules. 

10. Appareil selon la revendication 9. dans lequel ledit 
15 appareil de fiitre optique comprend un appareil de 

r6seau de Bragg. 

11. Appareil selon la revendication 1 , dans lequel ladite 
fibre optique transmet, en utilisation, une lumiere 

20 depuis ledit circuit de commande de communication 
sans fil jusqu'aux dits 6metteurs-r6cepteurs opti- 
ques centraux dont chacun laisse passer une partie 
de ladite lumifere jusque sur r6metteur-r6cepteur 
optique k distance associ6. 

25 

12. Appareil selon la revendication 11. dans lequel la- 
dite fibre optique inclut un appareil d'amplificateur 
k fibre dopee k I'erbium pour amplifier optiquement 
une lumiere qui est transmise via ladite fibre opti- 

30 que. 

1 3. Appareil selon la revendication 1 , dans lequel ladite 
fibre optique transmet, en utilisation, audit circuit de 
commande de communication sans fil une lumidre 

35 qui est re^ue par chacun desdrts 6metteurs-r6cep- 
teurs optiques centraux depuis I'dmetteur-recep- 
teur optique k distance associ6. 

1 4. Appareil selon la revendication 1 3, dans lequel cha- 
<o cun desdits ^metteurs-rdcepteuns optiques k dis- 
tance transmet, en utilisation, une lumiere d'une 
unique longueur d'onde k r6metteur-r6cepteur op- 
tique central associd et dans lequel ledit appareil 
comprend en outre un appareil decoupleur optique 

45 pour combiner, pour une application sur ladite fibre 
optique, la lumidre qui est re9ue par tous lesdits 
6metteurs-r6cepteurs optiques centraux depuis 
lesdits 6metteurs-r6cepteurs optiques k distance. 

50 15. Appareil selon la revendication 13, dans lequel la- 
dite fibre optique inclut un appareil d'amplificateur 
k fibre dop^e k Terbium pour amplifier optiquement 
une lumiere qui est transmise via ladite fibre optique 
depuis lesdits 6metteurs-r6cepteurs optiques cen- 

55 traux Jusqu'audit circuit de commande de commu- 
nication sans fil. 

16. Proc6d6 de communication sans fil comprenant les 
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6tapes de: 

a) communication d'une infomriatlon entre un 
circuit de commande de communication sans 
fil (70) et un emplacement central (30); 

b) communication d'au moins une certaine part 
de ladrte information entre ledit emplacement 
central (30) et chacun d'une plurality d'empla- 
cements h distance (50a-50d) via une lumi^re 
sensiblement non guid6e (32a-32d) qui passe 
entre ledit emplacement central (30) et chacun 
desdits emplacements ^ distance (50a-50d) ; 
et 

c) communication d'au moins une certaine part 
de ladite information entre chacun desdits em- 
placements ^ distance (50a-50d) et des dispo- 
sitifs de communication sans fil au voisinage 
dudit emplacement ^ distance via des signaux 
radio (52a-52d) qui sont diffuses entre ledtt em- 
placement k distance (50a-50d) et lesdits dis- 
positifs de communication sans fil. 

dans lequel ladite communication entre ledit 
circuit de commande de communication sans fil 
(70) et ledit emplacement centra! est via une com- 
munication optique. le precede etantcaract6ris6 en 
ce que le circuit de commande de communication 
sans fil (70) est ^ distance de I'emplacement central 
(30). 

17. Procede selon la revendication 16, dans lequel la- 
dite communication optique est guid^e via une fibre 
optique entre ledit circuit de commande de commu- 
nication sans fil (70) et ledit emplacement central. 

18. Proc6d6 selon la revendication 16, dans lequel la- 
dite communication entre ledit circuit de commande 
de communication sans fil (70) et ledit emplace- 
ment central est bidirectionnelle. 

19. Proc6d6 selon la revendication 16, dans lequel la- 
dite communication entre ledit emplacement cen- 
tral et chacun desdits emplacements d distance est 
bidirectionnelle, 

20. Proc6d6 selon la revendication 16, dans lequel la- 
dite communication entre lesdits emplacements k 
distance et lesdits dispositifs de communication 
sans fil est bidirectionnelle. 

21 . Proc^dd selon la revendication 1 6, dans lequel la- 
dite Infonmation inclut une infomiation de message 
et une infonmation de commande. 

22. Proc6d6 selon la revendication 21, dans lequel la- 
dite Infomnation de commande inclut une informa- 



tion d'assignation de frequence radio pour com- 
mander la selection de frequences radio destinies 
h dtre utilis^es pour la communication entre lesdits 
emplacements h distance et lesdits dispositifs de 
5 communication sans fil. 

23. Procddd selon la revendication 1 6, dans lequel la- 
dite communication entre ledit circuit de commande 
de communication sans fil (70) et ledit emplace- 

10 ment central est bidirectionnelle et dans lequel une 
lumifere de diff6rentes longueurs d'onde est utilis6e 
pour communiquer dans chaque sens. 

24. Precede selon la revendication 18, dans lequel une 
15 Iumi6re de diff6rentes longueurs d'onde est utilis6e 

pour communiquer dans chaque sens. 

25. Precede selon la revendication 23, dans lequel la- 
dite information inclut une information de message 
et une information de commande et dans lequel une 
lumidre de diffdrentes longueurs d'onde est utilis6e 
pour communiquer ladite infomnation de message 
et ladite infomnation de commande depuis ledit cir- 
cuit de commande de communication sans fil (70) 
jusqu'audit emplacement central. 

26. Proc6d6 selon la revendication 24, dans lequel la- 
dite information inclut une information de message 
et une information de commande et dans lequel une 
lumi^re de diffdrentes longueurs d'onde est utilisee 
pour communiquer ladite information de message 
et ladite information de commande depuis ledit em- 
placement central jusqu'auxdits emplacements k 
distance. 

Precede selon la revendication 25, dans lequel la- 
dite infomnation de message inclut une plurality de 
parties de message dont chacune est pour une uti- 
lisation au niveau de Tun respectif desdits empla- 
cements k distance et dans lequel une lumidre 
d'une longueur d'onde diff6rente est utilisee pour 
communiquer chacune desdites parties de messa- 
ge depuis ledit circuit de commande de communi- 
cation sans fil (70) jusqu'audit emplacement cen- 
tral. 

28. Proc^dd selon la revendication 26, dans lequel la- 
dite information de message inclut une plurality de 
parties de message dont chacune est pour une uti- 
lisation au niveau de Tun respectif desdits empla- 
cements k distance et dans lequel une lumiSre 
d'une longueur d'onde diffSrente est utilisee pour 
communiquer chacune desdites parties de messa- 
ge depuis ledit emplacement central jusqu'auxdits 
emplacements k distance. 

29. Proc^dd selon la revendication 28, dans lequel ledit 
emplacement central communique toutes lesdites 
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parties de message ^ tous lesdits emplacements k 
distance. 

30. Proc6d6 selon la revendication 29, comprenant en 
outre: 5 

un filtrage au niveau de chacun desdits em- 
placements ^ distance afin de s6lectionner ta lon- 
gueur d'onde qui est utilisde pour la partie de mes- 
sage pour une utilisation au niveau de cet empla- 
cement A distance et afin de rejeter les longueurs io 
d'onde qui sont utilis^es pour les parties de messa- 
ge pour une utilisation au niveau d'autres desdits 
emplacements ^ distance. 

31 . Proc6d6 selon la revendication 1 9, dans lequel une '5 
lumi^red'une longueur d'onde diff6rente est utilis6e 
pour communiquer depuis chacun desdits empla- 
cements k distance jusqu'audit emplacement cen- 
tral 

20 

32. Appareil selon la revendication 1 , dans lequel le r6- 
cepteur(30) transf^re, en utilisation, lesdits signaux 
de frequence radio (52a-52d) sur ladite liaison de 
communication (60) jusqu'audit circuit de comman- 

de de communication sans fil (70) qui est un central 25 
de commutation de t6l4phone mobile. 

33. Procede selon la revendication 1 6, dans lequel ledit 
rdcepteur (30) transf^re lesdits signaux de frequen- 
ce radio (52a-52d) sur ladite liaison de communica- 30 
tion (60) jusqu'audit circuit de commande de com- 
munication sans fil (70) qui est un central de com- 
mutation de t6l6phone mobile. 
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FIG, 1 
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FIG. 3 




